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Lap trinh co so dir liéu JDBC

(Java DataBase Connectivity)
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0 Gidi thiéu
0 Két ndi va truy xuat co sé dir liéu
A XU ly két qua van tin
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Gidi thiéu vé JDBC

1 JDBC (Java DataBase Connectivity) la mot thu viéc
chuan dung dé truy xuat cac co sé dit liéu nhu MS
Acess, SQL Server, Oracle,... trong cac Ung dung
Java bang ngon ng{ truy van SQL.

Q Cac ham truy xudt co s dit liéu véi JDBC nam trong
gol java.sql.*

3 JDBC driver: JDBC bao gom hai phan:

d JDBC API: Ia mbt API hoan toan dua trén Java.

<4 JDBC DriverManager: la trinh quan ly IDBC glao tleptruc
ti€p vabi cac trinh diéu khién co s& dit liéu cu thé - ggaé tlep
thuc su vai co so dir liéu. = T

Jmm'
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JDBC Database Driver '

Q Ki€u 1: JDBC-ODBC bridge driver

A Chuyén doi céac 10i goi JDBC thanh ODBC, ODBC c6 thé
truy xuat giao thirc DBMS.

Q Phuong thic truy xuat dit liéu doi hai trinh diéu khién
ODBC dugc cai dat trén may tinh client.

Q Ki€u 2: Native protocol partly java driver
A Chuyén 16i goi JDBC thanh cac 16i goi giao thirc DBMS

dac thu.
A Khi dé su chuyén doi nay dat trén may client, mot so m@
nhi phan phai dugc cai dat trén may tinh client. .L_i, f;
JAVH
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JDBC Database Driver '

A Kiéu 3: Net protocol all Java driver

O Chuyén doi céac 16i goi JIDBC thanh giao thirc mang doc
lap véi bat ky giao thirc DBMS dac thu. Sau dé, mot phan
mém trung gian (middleware) chay trén may server chuyén
doi giao thirc mang thanh giao thirc DBMS dac thu.

A Su chuyén nay dat & phia server ma khong doi hdi cai dat
trén may tinh client.

Q Ki€u 4: Native protocol all Java driver

A Chuyén 16i goi JDBC thanh cac 10i goi giao thirc DBMS
daC thu ~.,__ ;,’.{ r.'.

0 Khi d6 su chuyén dbi nay dat phia server, ma khong-Goi—
hoi cai dat trén may tinh client %A\."’H
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Co ché hoat dong véi JDBC

Java Application

JDBC API II

JDBC Driver Manager

iI JDBC Driver API II

JDBC-ODBC Vendor Specific
Bridge JDBC Driver

U U

Vendor Specific
ODBC Driver

L\

II e .i"_-:.*q
T
—_—
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Tao nguon dir liéu ODBC

d Trén Window, vao Start -> Control Panel ->
Administrative Tools -> Data Sources (ODBC)

£" ODBC Data Source Administrator

User DSH  Systern DSM l File DSM ] Drivers] Tra-:ing] Connection F'u:u:uling] About ]

Sysztem Data Sources;

Marne | Driver Add... Create New Data Source

Select a driver for which vou want to zet up a data zource.

M ame | WA
Diniver do Microsoft Access [*.mdb)
Drriver do Microzoft dBaze [*.dbf]
Drriver do Microzoft Excel* xlz]
Diriver do Microsoft Parados [.db |

Diniver para o Microzoft Yisual FosPro

22 Driver [*. mdb]
bicrozoft Access-Treiber [ mdb]
bicrosoft dBase Driver [*.dbf]
Microzoft dB ase WYFF Dinver [*.dbf]

hdimrmnm Fb AD —mm T rmibimr 12 AREL

An ODBC System data zource stores information abaut how to connect o
the indicated data provider, & System data souwrce iz vizible to all uzers
an thiz machine, including MT services.

2k, | Cancel Help

vhmhhhmhhhh

| Firish | Cancel |
J Fg W' Fa"
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Tao nguon dir liéu ODBC

d Pat tén ngudn dir liéu & muc “Data Source Name” (sé
st dung trong chuGi két noi)

0 Nhap “Select” dé chon dudng dan dén file co so dit
liéu.

Data Source Mame: || |

Description; |

D atabaze

Select... | Create. .. | Bepair... Compact... |

System D atabase

* Mong f ";rl
" Databaze: \ :ru"':

Options: = L ——
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Cac budc truy xuat CSDL

Q Nap trinh diéu khién.

Q Thiét Iap két noi.

J Tao dbi tugng Statement

A Thuc hién van tin
QX ly két qud tra vé

Q Pong két noi
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Nap trinh di€u khi€n

A S&r dung phuong thirc tinh forName() cla [&p Class
vOi tham s0 1a tén trinh diéu khién co sé dit liéu.
J Cach dung:

try
Class.forName ["Databa=se driver name'™) ;

;

catch [ ClassNotFoundExXxception e 4
mystem.out.println("Driver not found @ T +
e.getMessage() ) :

[
catch | SQLException e f .
oyvstem.out.println ("30L Exception @ " + e r-
e.getMessage(] ) :
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Nap trinh di€u khi€n

Q Trinh diéu khién clia MySQL:
J Class.forName(“org.gjf.mm.mysql.Driver”);
A Trinh diéu khién cla Oracle:
J Class.forName(“oracle.jdbc.driver.OracleDriver”);
A Trinh diéu khién clia Sybase:
d Class.forName("com.sybase.jdbc.SybDriver");
Q Trinh diéu khi€n qua cau ndi ODBC:
d Class.forName(“sun.jdbc.odbc.JdbcOdbcDriver”);
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Pinh nghia chudi két noi

otring host = "dbhost. yourcompany.com':

otring dblNawe = "somelame ™!

int port = 1234;

String oracleURL = "jdbcioracle:thin:@™ + host +
i 4+ port + i 4+ dbName:

otring syhaselUEL = "jdbeocisvbhbase:Tds:"™ + host +
" + port + i 4+ UYSERVICEiLIA=" + dblName !
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Thiét Iap két noi

Q PE thiét Iap két noi ta goi phuong thuc tinh
getConnection() cla I&p DriverManager, khi d6 tra vé
mot thé hién cla I&p Connection, theo dang nhu sau:

JString user = “sa”
JString password = “secret”

d Connection con =
DriverManager.getConnection(dburl,
username, password);

< Trong do: *
0 dburl: [a chuGi két n6i dén co sd dir liéu. (o4
Jusername : tén ngudi dung dang nhap f—;:“
0 password : mat khdu dang nhap. jﬁi}ﬁ
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Thong tin co sé dit liéu

A PE l1ay cac thong tin vé co sé dit liéu goi phuong thirc
getMetaData() cla Connection trd vé doi tuong 16p
DatabaseMetaData.

JVidu:

DatabhaselMetalata dbMetalata = connection.getMetalatal) :

otring productMame =
dbMetalbata.getDatabaseProductNamwe ()
ovstem.out.println("hatabase: " + productiame]) ;

otring productiWersion =
dbMetalata.getDatabaseProductVersioni() ;
oystem.out.println("Version: " + productiWersion) ;

JAVA
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Vi du két noi dén MySQL

Connection connection = null:;

try |
Clazs.forNawe ("org.gijt.mn.mysgl. Deiver ™) ;
String dbUrl= "jdbcimyagl: S localhost/glbhh'™:

String usernamwme = "root';
Dtring password = T
connection = DriverManager.getConnection(dbhlrl,

uszername, password) ;
'
catch(ClassotFoundException &) 4
ovestem.out.println("Driver not found @ " 4+ e.getMezzage() )

'
catch [(2QLEXxception e
ovstem.out.println("50L Exception @ " 4+ e.getMezsage () ) :;

JAVA
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Vi du cach két noi dén Oracle

Connection conhection = null:

try |
Clasz.forName ("oracle., jdbo.driver.Oraclelbriver ™) ;
String dbUrl= "jdbo:oracle:thinfdlocalhost,/glbhh™;

String userhnawme = Tscott';
String password = "tiger™;
connection = DriverManager.getConnection (dbhlel,

username, password) ;
[
catch(ClassNotFoundException e) {
ovstem.out.printlnl"hriver not found @ " + e.getMeszage() ) :

[
catch (S0LEXxception e)
ovstem.out.println("S0L Exception @ " + e.getMeszsage(] ) :

JAVA
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Vi du cach két néi qua ODBC

Connection connection = null;
Lry o

Clazs.forName [ "sun. Jdbo., odbe ., JdhoeOdboDriver ™) ;

String dbURL = "jdbeo:odbo:glhht™:

DLring username = "=a’;

otring password = "7

connection = DriverManadger.getConnection (dbUREL,

username, password) ;

I
catchi(ClassNotFoundException e

Svatem.out.println("Dhriver not found : " + e.getMessage () :
¥
catch(20LException e

oystem.out.println("S0L ExXxception @ " 4+ e.getMessage() )

S S S
i
T —— o

.

JAVA
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Tao doi tuong Statement

Q MOt doi tugng Statement dugce s& dung dé truyén
cau truy van va cau lénh dén CSDL va né dugc tao tu
doi tuong Connection da khdi tao.

d Cach tao doi tuogng statement, goi phuong thic
createStatement() clia doi tuong Connection:

JdStatement statement =
connection.createStatement();

d Theo mac dinh, doi tugng statement duoc tao ra tur

phuong thirc createStatement() khi truy van dén ca
s& dit liéu cho két qua la forward-only va read- ontyr'

u...a.‘ e q..

x _i-
1—.-.—' =

Jmﬂ;
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Tao doi tuong Statement

1 Tao statement cho phép cap nhat:
J createStatement(int resultSetType,int
resultSetConcurrency) throws SQLEXception
d Cho phép tao doi tugng Statement ma sé phat sinh
doi tuong ResultSet vaGi ki€u va thao tac xac dinh.
ad Cac tham so:

O resultSetType: ki€u cla tap két qua, co thé la
ResultSet. TYPE_ FORWARD ONLY,
ResultSet. TYPE_SCROLL_INSENSITIVE, hoac

ResultSet. TYPE_SCROLL_SENSITIVE o4
d resultSetConcurrency: ki€u thao tac, co thé la =7

ResultSet. CONCUR_READ ONLY hoac —

ResultSet. CONCUR_UPDATABLE JAVA
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Thuc hién van tin

d Xay dung cau truy van (query):
JdString sql = “SELECT coll, col2,co0l3 FROM
tablel, table2”;
JdString sql = “Update tablel set coll = coll
*10 / 100”;
O PE thuc thi cau Iénh SQL ta s dung mot trong hai
phuong thic sau cla doi tuong Statement la
executeQuery() va executeUpdate().

d Phuong thic executeQuery thuc hién cau van tin dang

SELECT va nhan két qua tra vé la mét doi tuong G“ y
ResultSet (tap cac ban ghi di liéu truy van dugc). s :;

3O Phuong thic executeUpdate: thuc thi cau van tin d_
CREATE, UPDATE, INSERT, DELETE.
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Xu ly két qua tra vé (ResultSet)

A Poi véi cau van tin dang SELECT, néu truy van thanh
cong thi két qua tra vé la tap cac ban ghi dir liéu
duoc luu trong doi tuong ResultSet va ta ¢ thé hién
thi hoac xu ly trén két qua nay.

0 Céach duyét qua cac ban ghi dir liéu nhu sau:

Statement Sttt = conhnection.createitatement (] ;
Fezultoet rs = stmt.executelQuery [(quUery) ;
while | rs.next ()] {

out.printlnirs.getatringi(l) ) ;
out.printlnirs.getitring(2) ) :

T "

JAVA

Nguyén Blc Hién — Bai gidng Lap trinh Java



Poi tuong ResultSet

J Theo mac dinh phuaong thuc createStatement() tao ra
doi tuong ResultSet la forward-only & Read-only.
Piéu nay c6 nghia ta chi c6 thé di chuyén con trd
théng qua noé tu ban ghi dau tién dén ban ghi cuobi
cuing ma khéng thé cap nhat dugc.

0 Khi ResultSet dugc tao, con tro ducgc dinh vij trudc

han ghi dau tién. Sau doé ta co6 thé st dung cac

bhuong thirc clia ResultSet dé€ di chuyén con tro.

d Cac phuong thic cua ResultSet ném ra ngoai 1€,
SQLEXxception. NA

e 1
e BT
i
. F

— E
f .

[AVA
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Poi tuong ResultSet

a Vi du tao ResultSet gom 1 dong va 1 coOt;
JStatement stmt =
connection.createStatement();

J ResultSet rsUserID =
stmt.executeQuery(“SELECT UserID FROM User
WHERE Email=‘jerry@yahoo.com’”);

3 Vi du ResultSet gobm nhiéu dong va nhiéu coOt:
JdStatement stmt =
connection.createStatement();

JResultSet rsProducts = )
stmt.executeQuery(“SELECT * FROM produc ”i,

"l--—

JAVA
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Poi tuong ResultSet

a MOt s6 phuaong thic cla ResultSet forward-only,
read-only:

Method Description

next () Moves the cursor to the next row 1n the result set.

last() Moves the cursor to the last row in the result set.

close() Releases the result set’s JDBC and database resources.

getRow () Returns an int value that identifies the current row of
the result set.
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Cach nhan dir lieu tu ResultSet

A Cac phuong thic dang getXXX() cé thé sir dung dé
lay vé céc ki€u dit liéu co ban, nhu int, long, double,

Jdint n = rsProduct.getInt(“Soluong”),

Jdouble price =
rsProduct.getDouble(“Price”);
Jd...

A C4c phuang thirc dang getXXX() cling c6 thé duoc
st dung dé€ lay vé ki€u chudi, ngay thang, thoi gian,
L
JString username = rsUser.getString(l);C;;??
JDate = rsProduct.getDate(”MakeDate”); J}ﬁb{
0
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Cap nhat dir liéu -

0 Thém mot ban ghi md&i vao co s dir liéu
J Vi du:
SLring query =
"INSERT INTO Products (product id, T +
" product name, product price, unit) "o+

"LALTUES (‘" 4+ id + "', '" 4+ nawe + ', '+
price 4+ "', ' 4+ unit 4+ ")

Statement statement = conhection.createitatement () ;
int rowCount = statement.executelpdate (gquery)

iy -

[AVA
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Cap nhat dir liéu -

A Cap nhat cac thay doi vao co sé dit liéu

d Vi du:
oLring cquery = "OFPDATE Products 2ET 7 +
"prnduct_name = 't + nawme + "', T 4+
"prnduct_price = !'" + price + ™', T 4+
"unitc = '" 4+ unit + "' " +
"WHEFE product id = '" 4+ id + "'"™;
Dtatement statement = conhection.createltatement|() !
int rowCount = statement.executelpdate (query)
LA
||.|_..|.'.' .f-_':"-
i -
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Cap nhat dir liéu -

0 X6a cac ban ghi thda man diéu kién
J Vi du:

atring dquery = "DELETE FROME FProducts " +
"WHERE product id = '" + id + "'™;

mtatement statement = conhnection.createStatement ()
int rowlCount = statement.exXxecutelpdate (query) :
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Su dung PreparedStatement

Q L& céch bi€u dién cac cau SQL dudi dang cac tham
sO va cau lénh duagc bién dich trudec.

J Vi du:

otring preparedsQLl = "SELECT * " 4+ TFREOM Products T +
"WHERE product id = 7

Frepareditatement pstint =
connection. prepareltatement (prepared>Ql) ;

String id = "agsL"
pstmt .set3tring(l, id):
FezultZet product = pstmt.exXxecuteQuery(] ;
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Su dung PreparedStatement

4 Khi st dung PreparedStatement, database server
phai ki€m tra cl phap va chuan bji mot ké hoach xtr ly
moOt 1an cho moi cau Iénh SQL.

A Pé xac dinh m6t tham s6 cho PreparedStatement, go
dau cham hai (?) trong cau Iénh SQL.

A PE cung cap cac gia tri cho cac tham so trong
PreparedStatement, s dung cac phuong thic dang
setXXX().

Q P& xr ly cau SELECT, st dung phuong thiic  , v
executeQuery(). D€ xtr ly cau INSERT, UPDATE:,J o
hoac DELETE, sU dung phuong thuc =

executeUpdate(). JA\C&
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Su dung PreparedStatement

Q S dung PreparedStatement dé sira doi d{t liéu
J Vi du:

Ftring prepared3QL = "UPDATE Froducts 3IET "™ +
" product nawe = 7, " + " price = ?" +
"WHERE product id = 2?7;

Prepareditatement ps =

connection. preparestatement (prepared>QL) ;
ps.setitringi(l, "Laptop IEM Lenowao™) ;
ps.set3tringi(2, "i512047) :
ps.setitring (3, TLOSM)
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Su dung PreparedStatement

0 S dung PreparedStatement thém md&i mot ban ghi
J Vi du:

String preparedQuery = "INIERT INTC Products ™ +
"(product id, product nsme, price)] " o+
T LLTTES I:?; ?.r ‘_:|:| rr .

Prepareditatement ps =

conhection. prepareitatement (preparedouery) -
pa.set3tring (1, "TO4™) :
ps.set3tring (2, "HF Printer 3400 ;
ps.sethouble (3, "$1z0'™) ;

ps.executelpdate (] ; N

Nguyén Blc Hién — Bai gidng Lap trinh Java



Su dung PreparedStatement

0 S dung PreparedStatement x6a cac ban ghi thoa
man diéu kién.
J Vi du:

otring prepareduery = "DELETE FREOM Products ™ 4+
"WHERE product id = Y7;

Prepareditatement ps =
connection. preparestatement (prepareduery) »

ps.set3tring(l, TLOS™) ;
ps.executelpdate () ;
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Ngat két ndi va giai phéng tai nguyén #

Q P& ngat két ndi ta s&r dung phuong thirc close clia
doi tuong connection:
J connetion.close()
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Sample 1 v

import Java.=dgl. *;
public class Saleszhata |
public static vold main(stringl[] args) 1

oLring driver = "zun. Jjdbeo.odbo. JdboOdboDriver™:
otatement statement = null:

Fesultoet resultset = null;

tLry |

Clazs.forName (driver) ;
Connectlion connection =
DriverManager.getConnection("jdbo:odbo:Sales™) ;

Sstatement = cCconhection.createltatement() ;
String cquery = "3ELECT * FROM dwhang™:
resultset = statement.exXecuteuery [(quUery) :

Svstem.ont.println (™ CIDY chesc couanticyy tPrice™) ;
. .:'.I:l-.f-_‘.':h

.

JAVA
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Sample 1 (Cont.) -

whilel(rs.next ()] {
print{ "™ E" + resultset.getl3tringi(l) )
.print | "t"™ + resultset.get3tring(2))
print{ "™E" + resultset.get3tring (3
VLT 4+ resultset.getI3tring (4 )

avsStemn.
SyStem.
avsStemn.
avsStemn.

}

o1t
o1t
o1t
o1t

.printlni

catch [ ClassHNotFoundException ) |

ovstem.out.println("MNo such class

}

catch [ SQLEXxception e) |

ovstem.out.println ("20L Exception

" + e.getMessage ()]
" + e.getMessage ()]
T:_ -l-'.l:l--"'_‘.-:h

J

AVA
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“Phones” Application .

A MOt Ung dung daon giadn hién hién thi cac ban ghi

trong co s& dir liéu.

3d Kién trdc:

SelectEntry

Database |
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A 4

DisplayPhone

PhoneEntry

DBConnector




Thanks for listenning!!!
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